Introduction
Sudden cardiac death (SCD) is an unexpected natural death from cardiac causes within a short time interval, typically within one hour of the onset of symptoms, in persons with no history of conditions which could seem fatal [1] . Coronary artery disease is the most common cause of SCD [2] . SCD is the most common and often the first manifestation of coronary artery disease and is responsible for about 50% of mortality from cardiovascular disease in the United States of America and other developed countries [1] .
The epidemiology of coronary artery disease is parallel to SCD, as 80% of persons with SCD have a coronary artery disease [1] . Prevention of SCD is done by preventing risk factors that may lead to it. Another very important task is to reduce morbidity following the establishment of circulation and respiration. These measures must include all types and levels of health care, as well as paramedics and eyewitnesses. In this paper we present a case of a patient who survived SCD caused by ventricular fibrillation based on ischemic heart disease. He survived thanks to well-organized care and respecting all current recommendations for the treatment of SCD and acute myocardial infarction.
Case Report
A 55-year old man suddenly lost consciousness at the train station in Novi Sad. A Serbian Railway worker provided first aid using the automated external defibrillator (AED) which registered the ventricular fibrillation, and applied an electrical shock in order to convert it to sinus rhythm. In the meantime, an eyewitness called the Emergency Medical Service Novi Sad, which soon arrived and continued the resuscitation procedure. Because of insufficient breathing, the patient was intubated, sedated, mechanically ventilated, and transported to the Intensive Care Unit (ICU) at the Department of Cardiology, Institute for Cardiovascular Diseases of Vojvodina, where all measures of cardiopulmonary resuscitation were applied. Upon admission to the ICU, the patient was unconscious, Glasgow Coma Score (GCS) 3, endotracheal intubated, artificially ventilated, hypotensive, 90/60 mmHg, normal frequency of 75/min, without signs of heart failure. The patient was analgo-sedated and placed on invasive mechanical ventilation in intermittent positive pressure ventilation (IPPV) mode. Invasive hemodynamic monitoring was also applied. Initial medical therapy for acute myocardial infarction was given and because of hemodynamic instability, inotropes were included. The electrocardiogram (ECG) done on admission registered signs of acute myocardial infarction (AMI) of anterolateral region (Figure 1) .
Echocardiographic examination registered initially dilated left ventricle with hypokinesa of anteroseptal segments, hypertrophic myocardium, ejection fraction (EF) of 45% with mild mitral and aortic regurgitation. On the basis of clinical presentation, ECG and echocardiogram, the diagnosis of acute myocardial infarction was set, and urgent coronary angiography was indicated. Coronarography revealed an occlusion in medial segment of the left anterior descending coronary artery (RIA), stenosis of the first diagonal artery (D1) and 95% stenosis of the proximal segment of the dominant right coronary artery (ACD). Primary percutaneous coronary intervention (pPCI) was performed with stent implantation in the medial segment of the left anterior descending and proximal right coronary artery with an optimal result with TIMI 3 flow (Figures 2 and 3 ).
Coma resulted from the cardiac arrest and in order to prevent further brain damage resuscitative hypothermia was applied with special external cooling blankets and cold infusion solutions according to the International Liaison Committee on Resuscitation (ILCOR) protocol [3] . For intravascular application, solutions cooled at 4 °C were used at a dose of 30 ml/ kg at a rate of 100 ml/min. Body temperature was maintained in the range of 33-34 °C for 24 hours with continued sedation. The hemodynamic variables were observed with invasive monitoring. The following values were achieved: mean arterial pressure of 90 mmHg, central venous pressure of about 5 mmHg, pulmonary capillary "wedge" of around 12 mmHg with electrocardiographic monitoring which registered rare premature ventricular beats. Inotropic stimulation was gradually interrupted. On the second day the protocol of resuscitation hypothermia was discontinued, the patient spontaneously heated to 0.5 °C/h, and became sub-febrile to 37.6 °C, which was the reason for introducing broad spectrum antibiotic treatment and parenteral cephalosporin of the third generation. On the third day of hospitalization, the patient was extubated with short-term psychomotor agitation and somnolence. In the further course some improvements developed and he was conscious, oriented and mentally inconspicuous until his discharge. There were no neurological disorders. While being in the ICU, the patient was compensated, normocardic and normotensive without inotropic stimulation, subfebrile to 37.8 °C. The patient underwent early rehabilitation measures. On the sixth day of hospitalization, he was transferred from the ICU to the ward to continue further treatment. Ultrasound findings of the carotid artery indicate insignificant changes in the carotid arteries with fibrolipid plaques. Throughout hospitalization, the patient remained without any subjective complaints, he was hemodynamically stable, and on the 15 th day of hospitalization the patient was discharged to continue outpatient treatment.
After one month the check-up showed that the patient was physically active and without subjective complaints. After six months, the patient remained without subjective complaints, and echocardiography that was performed showed preserved systolic function of the left ventricle, EF 56%. Stress ECG was without any signs of ischemia and lesions.
Discussion
European Resuscitation Council has defined four rings of survival in patients with cardiac arrest [2] . The first ring in the chain of survival represents the prevention of SCD, or identification of patients at risk and procedures aimed for prevention. The next ring is timely and proper cardiopulmonary resuscitation, followed by early defibrillation. Application of publicly accessible defibrillators (PAD) is justified in areas with a large number of people and the possibility of a great incident. Thus, setting an AED has its own purpose in areas where the incidence of cardiac arrest is such that it is used once within five years [4] . This corresponds to approximately one sudden cardiac arrest in 1,000 cases per year. These devices have a role in environments where the arrival of emergency service is not possible within five minutes [4] . There is also a need to work on educating the wider community and employees at these places, who would be able to recognize and begin cardiopulmonary resuscitation and use the AED. The first condition in achieving full recovery of patients after cardiac arrest is to establish spontaneous rhythm. Ventricular fibrillation (VF) is the most common initial rhythm of SCD. The sooner you achieve defibrillation, the prognosis is better. The survival rate after VF cardiac arrest declines by around 7-10% every minute of delayed defibrillation [5] .
In our case, placing AEDs in public places such as railway stations proved to be justified. Cardiac arrest was immediately recognized by passers-by, and this first aid reaction was made successful by means of the AED with fast defibrillation. The establishment of spontaneous breathing and circulation was followed by post-resuscitation care which included actions aimed at resolving the post cardiac arrest syndrome. Coronary heart disease is the most common disease among patients with hospital cardiac arrest, and the treatment of acute myocardial infarction is necessary to reduce morbidity after cardiac arrest. Recommendations of the European Society of Cardiology (ESC) induce percutaneous coronary intervention (PCI) within 120 minutes of first medical contact. The centers which are able to do primary PCI are those centers where this procedure is carried out 24/7 all year round and those able to start the procedure as soon as possible and within 60 minutes of arrival at the facility [6] .
In our patient, the primary PCI was performed within the expected time. Due to the successful recanalization of, several coronary arteries, in this case, the preserved contractile function of the left ventricular myocardium was registered on control visits. Since the brain, being the organ which is most vulnerable to the lack of oxygen, is the first to be damaged after cardiac arrest, these patients often have neurological disability despite the establishment of circulation and respiration. Therapeutic hypothermia has been recognized in the latest guidelines of the European Resuscitation Council (ERC) in comatose patients as a method that can help protect the brain and contribute to reducing morbidity. The role of hypothermia is recognized in patients with initial non-shockable, as well as shockable rhythms [2] .
The method of hypothermia was introduced at our Institute in 2005, and since then has been routinely used in patients after cardiac arrest. A study from our Department showed a clear benefit from the use of such methods [7] . The application of early hypothermia in our patients was achieved after the first day of confusional state with complete recovery and without residual neurological deficits. Post-resuscitation care, primarily pPCI and early therapeutic hypothermia prevented the complications of acute myocardial infarction and avoided a disability in this patient. In this paper, we present all available measures to address acute myocardial infarction and its most common lethal complication of ventricular fibrillation with a positive outcome. The patient shortly returned to his normal activities despite severe illness.
Conclusion
Well functioning of all rings in the chain of survival requires community involvement and cooperation at all levels of health care. This is a lengthy and difficult task, but each success brings new life and reduces morbidity. In our case, we have shown how it is practically possible with a positive outcome.
